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Zusammenfassung
Hintergrund: Everolimus ist für die Behandlung des metas-
tasierten Nierenzellkarzinoms (mRCC) nach Versagen einer 
gegen VEGF (vascular endothelial growth factor) gerichte-
ten Therapie zugelassen. Daten aus Zulassungsstudien re-
flektieren nicht alle Aspekte einer späteren Anwendung in 
der Routine. Daher stellt eine systematische Untersuchung 
von Everolimus in der Praxis eine wichtige Quelle klinisch 
relevanter Daten dar. Patienten und Methoden: Patienten 
wurden in einer deutschen, multizentrischen, nicht-inter-
ventionellen Studie unter Everolimus-Therapie eines mRCC 
nach Versagen der ersten gegen VEGF gerichteten Therapie 
dokumentiert. Primärer Zielparameter war die Effizienz von 
Everolimus, definiert als Zeit bis zum Progress (TTP; Zeit 
von erster Dosis bis Progress). Ergebnisse: Von 382 doku-
mentierten Patienten gingen 196 Patienten in die Zwischen-
analyse ein. In der Effizienzpopulation (n = 165) war die me-
diane TTP (mTTP) 7,0 Monate (95%-Konfidenzinterval (KI) 
5,1–9,0). Patienten nach vorangeganger gegen VEGF gerich-
teter Therapie < 6 Monate oder ≥ 6 Monate wiesen eine 
mTTP von 6,6 Monaten (95%-KI 3,8-nicht erreicht) bzw. 7,4 
Monaten (95%-KI 4,6–9,6) auf. Die häufigsten unerwünsch-
ten Ereignisse waren Anämie (13%) und Dyspnoe (14%). 
Schlussfolgerung: In der Praxisroutine war die mTTP von 
Everolimus länger als das mediane progressionsfreie Über-
leben der RECORD-1-Studie. Unsere Ergebnisse unterstüt-
zen den Einsatz von Everolimus bei Patienten mit mRCC 
nach Versagen initialer gegen VEGF-gerichteter Therapie.
Keywords
Everolimus · Advanced cancer · Metastatic disease · Renal 
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Summary
Background: Everolimus is approved for treatment of anti-
vascular endothelial growth factor (VEGF)-refractory pa-
tients with metastatic renal cell carcinoma (mRCC). Clinical 
trials rarely mirror treatment reality. Thus, a broader evalua-
tion of everolimus is valuable for routine use. Patients and 
Methods: A German multicenter non-interventional study 
documented mRCC patients starting everolimus after failure 
of initial VEGF-targeted therapy. Primary endpoint was ef-
fectiveness, defined as time to progression (TTP) according 
to investigator assessment (time from first dose to progres-
sion). Results: Of 382 documented patients, 196 were in-
cluded in this interim analysis. In the efficacy population 
(n = 165), median TTP was 7.0 months (95% confidence 
 interval (CI) 5.1–9.0). Among patients with < or ≥ 6 months 
of previous VEGF-targeted therapy, median TTP was 6.6 
months (95% CI 3.8-not estimable) and 7.4 months (95% CI 
4.6–9.6), respectively. Most common adverse events were 
anemia (13%) and dyspnea (14%). Physicians assessed high 
tolerance and documented high adherence to everolimus 
therapy (approximately 97%). Conclusion: In routine clinical 
practice, everolimus is effective, as measured by median 
TTP (longer than median progression-free survival in 
 RECORD-1 trial), and well tolerated. Our results support 



















   
   
   
   
   
   
   
   
   
   
   




































beneficial, especially in patients who fail initial VEGF-
targetedtherapy.
In a multicenter, randomized, double-blind, phase III








months) with everolimus (p < 0.001) [3]. Median overall
survival (OS) was 14.8 months in the everolimus group
and14.4monthsintheplacebogroup(p=0.162);themajority
of patients in the placebo group crossed over to receive
everolimus upon progression. A rank-preserving structural
failure time model accounted for the crossover effect and
calculatedamediansurvival forpatients in theplaceboarm
of10.0monthsinsteadof14.4months.
This non-interventional study (NIS)was initiated shortly
aftereverolimus(Afinitor®,NovartisPharmaGmbH,Nurem-
berg,Germany)wasapproved inAugust2009 for the treat-
ment of patients with advancedRCC, who had progressed
duringoraftertreatmentwith1VEGF-targetedtherapy[4–
6].SinceclinicalphaseIIItrialsrarelymirrortreatmentreal-
ity, theobjectiveof thestudywas tosystematicallyevaluate
theefficacyandsafetyofeverolimusinpatientswithmRCC,
whofailed1previousVEGF-targetedtherapy(VEGFrecep-
tor-tyrosine kinase inhibitor (VEGFr-TKI) or anti-VEGF
antibody)inroutineclinicalpractice.
Patients and Methods
Study Design and Patient Population
Thisprospectivemulticenter,non-interventional,observationalstudywas
initiated following commercial availability of everolimus for the treat-
mentofmRCCinGermany.Thestudywasperformedinaccordancewith
the German drug law and the relevant guidelines of German health
authorities and thepharmaceutical industry for conducting aNIS.The














< 90 days, or≤ 1 imaging follow-up investigationhadbeenperformed
since the start of everolimus. Patients received oral everolimus 10mg
oncedailyaccordingtousualroutinepracticeasoutlinedintheSmPC.
Documentation of each patient was performed in accordance with
routineassessmentsforthedurationofeverolimustreatment.Becauseof
the non-interventional nature of the study, time point andmethod of
determinationof diseaseprogressionwerenot definedbut instead fol-
lowedroutinemedicalcareasdecidedbythephysician.Tumorresponse
andprogressionwereassessedbythetreatingphysicianandtheradiolo-
gist according to thehospital’s establishedpractice. Inaccordancewith




and reported elsewhere [8].A second interim analysis (reported here)





prescription of everolimus and ≥ 1 post-baseline assessment; ‘efficacy
population’whichincludedpatientsfromthesafetypopulationwhowere
documentedbeforeor<90daysafter initiationof everolimusandhad




population’ which included patients who received 0 to < 6 months of
previous treatmentwithVEGFr-TKI therapyand/orbevacizumab; and







ing to the investigator assessment. Information on treatment regimens
beforeandaftereverolimuswasalsocollected.Additionalobjectivesin-
cluded Karnofsky performance status (KPS) in patients treated with





sample size in comparison to theoverall population, and the expected
recruitment within the enrollment period. The sample size comprised
>10%ofthetotalpopulation,consideringapproximately2,500–3,000pa-
tients in need of targeted therapy after initialVEGF-targeted therapy
(VEGFr-TKI or anti-VEGF antibody) per year. A detailed statistical





















   
   
   
   
   
   
   
   
   
   
   



































tic therapy (72%, table 2). The most common previous
VEGF-targetedtherapywassunitinib(80%),withamedian




cytokineswas 5.9 (0.1–41.4)months, 4.0 (0.3–20.7)months,
and7.1(4.0–13.0)months,respectively.
Effectiveness




≥ 6 months duration of previous VEGF-targeted therapy,
mediantreatmentdurationswitheverolimuswere7.5months
(95%CI4.9–11.1months)and7.4months(95%CI4.8–10.9




















Routeofadministrationofeverolimus   1(<1)
Metastaticspreadc














































Demographics and Disease Characteristics
This analysis was based on 196 patients (total population)
enrolledat 79German sitesbetweenAugust 2009andSep-
tember30,2011whohadbeenfollowedforatleast3months
ordiscontinuedtreatmentatthetimeofdatabaselockforthis
interimanalysis. Subpopulationsanalyzed comprised: safety
population(n=195),efficacypopulation(n=165),1previous
VEGFr-TKI population (n = 121), < 6months duration of
previous VEGF-targeted therapy population (n = 69), and
≥ 6 months duration of previous VEGF-targeted therapy
population (n = 121). At the data cut-off of this analysis





















   
   
   
   
   
   
   
   
   
   
   





























tients (45%) received additional anticancer treatment after
everolimus,mostcommonlyaVEGFr-TKIsuchassorafenib,
sunitinib,orpazopanib.Intheefficacypopulation(n=165),






















monly reported AEs of any grade were dyspnea (14%),
anemia(13%),andpain(9%),andthemostfrequentlyoccur-
ringSAEswereanemia(4%),dyspnea(3%),andpain(3%)
(table 5). Pneumonitis was reported as an AE for 3% of
Fig. 1.Mediantimetoprogression(TTP)intheefficacypopulation. Fig. 2. Median time to progression (TTP) in the efficacy population
accordingtodurationoflastVEGF-targetedtherapy(<6months,solid
line;≥6months,brokenline)beforeeverolimus.









Patientdidnotreappear   9(5)
Lackofefficacy   7(4)







Pazopanib   8(14)
Temsirolimus   4(7)
Interferon   1(2)
Vinblastine   2(3)












Dyspnea 27(14) 5(3) 8(4)
Anemia 25(13) 8(4) 6(3)
Nausea 18(9) 3(2) 6(3)
Pain 17(9) 5(3) 8(4)
Stomatitis 16(8) 1(<1) 3(2)
Cough 14(7) 1(<1) 3(2)
Pruritis 12(6) 1(<1) 1(1)




















   
   
   
   
   
   
   
   
   
   
   
























This NIS represents the first systematic evaluation of
everolimusinroutineuseamongpatientswithadvancedRCC
after failure of 1 VEGF-targeted therapy. Treatment with
everolimuswasassociatedwithamedianTTPof7.0months
inthisNIS.Althoughtheendpointscannotbedirectlycom-




















VEGF-targeted therapy may also experience slightly pro-
longed benefit from everolimus. This observation is in line
withapreviousreportshowingthatprolongedPFSwithfirst-
lineVEGFr-TKItherapymaypredictimprovedsurvivalwith




with previous reports [3, 17, 18], and everolimus was well
tolerated in themajorityofpatients. InRECORD-1,7%of
patientsrequired≥1everolimusdosereductionand38%re-
quired treatment interruption [3]. In this study,doseadjust-
mentwasmorecommon(26%),butfewerpatientsrequired
treatment interruption (13%), suggesting that dose adjust-
mentiseffectiveinaroutineclinicalsettingtomanageevero-
limus-relatedtoxicity.
The incidence of allAEswas considerably lower in this
NIS compared with clinical studies of everolimus. Possible
reasons for the lower incidencesofAEsreported inroutine
clinical practice are under-reporting by participating physi-




comparedwith the calculated treatment duration andTTP,
verificationofsourcedatafor25%ofpatients,andthatinter-
ventions in terms of pre-specified procedures such as visit
schedulingorimagingcouldnotbedefinedduetotheobser-
vationalnatureofthestudy.Althoughthenon-interventional
patients andas aSAE for2%ofpatients.Everolimusdose









Multiple targeted agents are available for the treatment of
patientswithmRCC,posingthequestionofhowtobestuse
theseagents insequence [5,9].Researchhassuggested that
mechanismsofresistancetoanti-VEGFtherapymightpartly
be overcome by a consecutive VEGF-targeted agent [9].
VEGF-targeted agents available for treatment of patients
with mRCC include the VEGFr-TKIs axitinib, pazopanib,
sorafenib, and sunitinib and the VEGF inhibitor bevacizu-
mab.BasedonresultsofthephaseIIIAXIStrial[10],axitinib
was recently approved by theEuropeanMedicinesAgency
for treatment of patients with mRCC, who failed first-line
therapy with cytokines or sunitinib [11]. Pazopanib is ap-
proved for treatmentofpatientswithmRCCeitheras first-
lineor after cytokine therapy, and is currentlybeingevalu-
ated in a phase II trial of VEGFr-TKI-refractory patients
with mRCC (clinicaltrials.gov identifier NCT01157091).
These results may offer increased insight into sequential
VEGFr-TKI treatment.Availabilityof compoundswithdif-
ferentmodes of action provides the opportunity to change
mechanistic classes with different lines of treatment. The




[3]. Temsirolimus is available for first-line treatment of pa-
tientswithmRCC,whoareofpoorprognosis.Clinicaltrials
evaluating sequential treatment with VEGFr-TKIs agents
versusmTORinhibitorsinadirecthead-to-headfashionwill
further inform physicians and patients about treatment
choices after first-line treatment with a VEGFr-TKI. The
INTORSECTtrialrecentlyrevealedthattemsirolimusoffers
no significant benefit over sorafenib in patients who failed
first-line therapy with sunitinib (clinicaltrials.gov identifier
NCT00474786)[12].TheRECORD-3trialiscurrentlyassess-
ingthesequencesofeverolimusandsunitinibversussunitinib
and everolimus in treatment-naive patients with mRCC
(clinicaltrials.gov identifier NCT00903175). In addition,
clinicalexperiencehasshownthatchangingthemodeofac-
tion, such as sequential treatment with a VEGFr-TKI, an
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character of aNIS results in limiteddataquality compared




ThisNIS interimanalysis addsevidence fromdailymedical
practice to support the favorable benefit/risk profile of
everolimus as reported from the randomized RECORD-1
phase III study.Physicians shouldbe aware that prolonged
duration of previous VEGF-targeted therapy may lead to
longermedianTTPfortheirpatientswithmRCC,whofailed
initial VEGF-targeted therapy and subsequently received
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